Abstract-
INTRODUCTION
Drug development is a cumbersome process which involve huge amount of investment in terms of money and time. It is estimated that it takes millions of dollars and around 15 years to transform a single potent molecule into effective drug. QSAR offers an alternative path to this process which offers quick and economical method of development of drug. QSAR has emerged as latest tool to design newer candidate for several therapeutic areas [1] [2] [3] .QSAR provides useful insights into the structural features which are responsible for biological activity and helps to generate a mathematical model which can predict activity of untested compounds quantitatively. These structurally related activities are commonly referred as structure-active relationship (SAR) [4] . The mathematical and statistical analysis of QSAR data finally help to reduce the number of molecules with the potent biological activity testing. QSAR study usually leads to predictive formula by correlation of physicochemical properties of a congeneric series with the biological activity [5] . Agrawal et al. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] have reported QSAR studies on different organic drug compounds. In the present investigation, QSAR study of a series of quinoline derivatives has been carried out to find out their antifungal potency. The study includes 8 descriptors which have been selected to develop the best fit model. The generated QSAR model was then used to predict the unknown antifungal activity of the test set compounds.
II.
EXPERIMENTAL All chemicals/reagents used throughout the investigation were of AR/chemically pure grade. Number of quinoline derivative were synthesised in accordance with the scheme represented in the Fig.1 . The structures of the derivatives were confirmed with the help of techniques like 1 H NMR, IR and Mass spectroscopy. The synthesised quinoline derivatives were used as test set for the calculation of the antifungal activity. The details of the formulation of synthesised compounds are given in Table  1 . 
QSAR studies Generation of Training Data Set
In the present investigation, a series of substituted quinoline based compounds reported by Sandhya Bawa et al. [16] and B. C. Revanasiddapppa et al. [17] were selected as training set. Total of 30 molecules with different substitution on the quinoline scaffold were selected as training set with their known biological activity with certain fungi. Structures of all the compounds determined by 2D-QSAR analysis and the antifungal activities in form of Zone of Inhibition (mm) have been presented in the Table 2 and 3. Structures of all compounds were sketched by chemdraw 8.0 software (chemoffice) [18] . 
Descriptor Calculation
Various physicochemical descriptors like constitutional, molecular, steric, and electronic were calculated by the Datawarrier [19] Software . The descriptors used to develop the model are listed and described in the Table 4 . The descriptors calculated for the compounds and are given in the Table 5 . 
Regression Analysis
The linear regression was performed using the software SPSS [20] by stepwise method. The best model derived from the regression analysis was used to predict the biological activity of the synthesised compounds. No outliers have been determined and the equations were derived using the entire training data set (n=30). The summary of the model generated is given in the Table 6 . 
Validation test
It has been proved that a high value of statistical characteristic 'r 2 ' and 'F' and low value of 's' need not be the criteria for a highly predictive model. Hence the models were converted in the form of equation by using the generated correlation values. The equations, then, were used to calculate the unknown activities of the test set compounds. The equations 1 and 2 are generated by the model. The comparison between the predicted and the experimental biological activities are graphically represented in Fig. 4 . 
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In-vitro antimicrobial activity
The in-vitro antibacterial activity of the 2,4-substituted quinoline derivatives was investigated against two strains of fungi. Nutrient agar media was employed for the fungal growth. Fungal plates were incubated at 28 0 C for 5-7 days. Two microbial strains i.e. A. niger and C. albicans were used in antimicrobial assay. Griseofulvin was used as standard. All the synthesised compounds were tested for their antifungal potency as compared to the reference drug within MIC range of 25-50μg/ml. The screening results have been tabulated in the Table 7 . 
III.
RESULT AND DISCUSSION In the present study, eight descriptors were selected for the prediction of antifungal activity. The synthesised quinoline derivatives have been found to possess very good antifungal activity.
The predicted and the experimental activities are in good agreement with each other. QSAR studies performed on these compounds have revealed that descriptors used to generate the model correlates the structure with the biological activity significantly.
IV. CONCLUSION
Conclusively a series of 2,4-substituted quinoline derivatives have been synthesised and proved as potential antibacterial agents. The synthesised compounds have shown remarkable anti biological activity as confirmed from their high coefficient values. It can also be observed that the compounds bearing electron donating groups (b, c, f, g and h) have found to possess little enhanced antifungal activity. The self developed QSAR models were found to be statistically significant as suggested from their regression analysis. Thus investigations presented in the research paper may have potential practical applicability in light of drug designing/pharmology. Activity of test set quinoline derivatives against C. albicans Predicted Experimental
